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Introduction Methods

In the last 2 decades, there has been The 1987 NHIS, conducted by the
increasing interest in the role of dietary National Center for Health Statistics,
fat in chronic disease. The consensus was administered throughout calendar
among major scientific organizations is year 1987 to 44 123 individuals and had a
that fat intake should be reduced below response rate of 82%. The survey was
current levels in the United States to designed to represent US households in
reduce the risk of heart disease, cancer, the 48 contiguous states) One adult per
and obesityt'_; the most common recom- household was randomly selected to be
mendation is that individuals reduce administered the Cancer Risk Factor

their fat intake to 30% of calories Supplement, developed and funded by
(kilocalories) or less. 3,+,6Many of these the National Cancer Institute. Details
organizations recommend concurrent di- regarding the methodolo_ of the Can-
etary guidelines that include increased cer Risk Factor Supplement and the
fruit and vegetable intake to five daily collection of dietary data can be found
servings, _,6 increased intake of whole elsewhere, m Briefly, in a split-sample
grains and dietary fiber) ,3-6and reduced design, either the cancer control or the
sodium intake.l-6 When individuals epidemiology questionnaire was adminis-
change their fat intake, however, a tered. Door-to-door, in-home interviews
variety of other dietary changes may of non-institutionalized individuals were
occur to balance caloric intake. Food conducted by experienced Bureau of the
selections are based on food preference Census interviewers. For respondents
and availability, budget, social environ- not found at home after repeated visits,
ment, and other factors. A low-fat diet interviews were obtained by telephone
can be implemented in a variety of ways: whenever possible (approximately 16%).
increasing intake of fruits, vegetables, Hispanics were oversampled, and a
complex carbohydrates, and/or low-fat Spanish translation of the interview was
dairy products and decreasing intake of used when necessary.
meats, table fats, whole milk and cheese,
and/or baked goods. These choices may
produce quite different dietary patterns,
many of which could constitute a diet Amy F. Subar, Blossom H. Patterson, and
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Individuals were categorized by their

TABLE1--Distribution of Demographic Groups InQuartllesof Percentage o| percentage of kilocalories from fat, a :
KIIooalorieafrom Fat:NationalHealthInterviewSurvey,1987 measurewidely recognized as of interest

to public health. First, distributions were
Quartile%, examined separately by sex, by race/

Demographic Sample ethnieity, by age (19 through 34, 35
Group Size 1 2 3 4 through 49, 50 through 64, 65+ years),

Sex and by eight sex-age groups. Distribu-
Male 8385 25.7 25.1 25.0 24.2 tions for all subgroups were nearly
Female 11758 24.1 24.5 25.0 26.4 identical, exceptfor Hispanics, who had

Age,y somewhatlower percentagesof intake of i!/:!::!i
18-34 7462 22.7 25.8 26.8 24.6 kilocaloriesfrom fat. Thus, subjectswere
35--49 5269 23.8 23.7 25.8 26.7 assigned to quartiles of percentage of
50-64 3604 27.2 24.5 22.5 25.8 kilocalories from fat based on the total
65+ 3808 29.3 24.5 22.0 24.2 population. Medians for nutrient and

Race/ethnicity food group intake were examined by
White 16065 23.6 24.9 25.2 26.4 quartile for all age-sex groups and byBlack 2748 25.0 22.5 26.5 25.9
Hispanic 1330 39.7 26.7 20.7 12.9 race/ethnicity, education(< 12,12, > 12

Education,y years), and household income
<12 4725 25.2 23.0 24.3 27.5 (<$14000, $14000 through $29999,
12 7632 21.4 24.0 26.5 28.2 $30 000 through $49 999, _>$50 000).
> 12 7731 28.3 26.6 23.9 21.2 Three methodswere used in examining
Unknown 55 27.8 31.9 21.1 19.2 correlations between fat intake and

Income,dollars nutrient/food group intake controlling
< 14000 5476 25.8 22.9 25.5 25.8 for total caloric intake. The tint method
14000-29 999 6150 23.2 23.9 25.5 27.4
30000-49 999 4264 22.8 26.1 26.0 25.1 involvesPearsonproduct moment corre-
_:50 000 2112 30.4 27.7 21.4 20.5 lationsbetween absolutenutrient intake :
Unknown 2141 25.4 24.3 24.9 25.4 and percentage of kiloca]ories from fat,

a commonly used procedure yielding
'=Quartilecutpolntsfo¢percentageofkilocalodesfromfatwere33.9%,38.8%,and43.3%. resultsthat can be compared with those

of other studies. The second method

computes Pearson correlations between _::_
age- and sex-specific percentiles of nutri-

The dietary interview, consisting of who were administered the question- ent intake and percentage of kilocalories
a 59-item food frequency questionnaire naire, approximately 6% were excluded from fat. The use of percentiles adjusts
developed by Block et al., jl was adminis- from analysis because of coding, inter- nutrient intake for age and sex differ-
tered to 22 080 adults and lasted an viewer, or respondent error, as were ences. In addition, this procedure has
average of 17 minutes. Individuals were individuals reporting a racial or ethnic the advantage of not being unduly
asked to report the number of times per identification other than White, Black, influenced by extreme values of nutrient
day, week, month, or year they con- or Hispanic. Data on 20 143 individuals intake. The third method uses partial t

sumed each food item. Portion size was were analyzed, correlations between the nutrient/food [
asked for each food item (small, me- Nutrient estimates were calculated group and total fat intake adjusting for (
dium, or large), and age-and sex-specific with the database and software devel- kilocalories, age, and sex. All correla- (
portion sizes were used to estimate oped by Block et al. based on the tions and median intake values were (
nutrient intake, t2 The 59 food items NHANESllfooddatabase.12Incompari. calculated by using sample weights in I
included on the questionnaire were son with the 98-item questionnaire, the SAS _ and SUDAAN. 21 _:
selected to represent the foods that were 59-item instrument tends to underesti- : 1,

the major contributors of nutrients in mate absolute intake of macronutrients Results
adult diets based on analyses of nutrient and some micronutrients but may overes- k
sources 13,z4from 24-hour dietary recall timate vitamins A and C. However, The mean percentage intake of !
data collected in the Second National percentage of kilocalories from macronu- kilocalories from fat for the entire NHIS f,

Health and Nutrition Examination Sur- trients is considered accurate39 Because population was 38.4% (range = 6.0% to e
vey (NHANES II) during 1976 through of this concern about estimates of 71.6%). Weighted quartile cutpoints for :i!:i!i:: g
1980. The longer 98-item questionnaire absolute intake, relative intake and percentage of kilocalories from fat.were ::iili! tJ
on which this instrument was based was dietary patterns are emphasized. Adjust- 33.9%, 38.8%, and 43.3%. Table 1 shows
validated in several studies 1_-18and has ment coefficients 19were not used. The the number and percentage of individu-
shown good ranking of individuals and 59 food items were categorized into als in each quartile by demographic 0
reasonable estimates of mean nutrient groups (not always mutually exclusive) subgroup. Hispanics were more likely to
intake. Correlations between nutrients based on nutritional, functional, and be in the lowest quartile than were
estimated by multiple days of diet botanical similarities, and total servings Whites or Blacks. The percentage of ii
records or the 59-item questionnaire per week were calculated (a description individuals in the lowest quartile in-
were comparable to those found with the of the food groups is available on creased consistently with age, while the r_
longer version. It Of the 22080 adults request), percentage in the third quartile de- ii

i
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il
creased from the youngest age groups to " ,, ,, ii
those 50 or older. Analyses by education TABLE2---COrrelat!onabetweenFatandNutrientIntake:NationalHealth !if
and income showed that both the wealthi- Intarvew Survey, 1987 l
est and the most educated were more

likely to consume a low percentage of Simple Percentile Partial !1
kilocaloriesfrom fat. Nutrient Correlation= Correlationb Correlationc :iI

Table 2 showsthat the correlation i lcoefficientsbetween nutrient intake and Fat .42 .55 1.00

fat adjusted for kiloealorics obtained SaturatedOleicacidfat .40"42 .51'55 .87'95 iilIItfwith the three methodsdescribedabove Unoleicacid .37 .47 .55
:: werequite similar.Exceptionswereelsie Cholesterol .29 .36 .36

acid,saturatedfat, andcarbohydrate,for VitaminE .20 .26 .27 :t i
which the partial correlations with fat Sodium .17 .21 20

for calories were noticeably Protein .13 .t6 .24 :;_i_"adjusted
i larger than either correlation with per- Protein,% kcal .08 .08 .14

centage of kilocalories from fat. On the Energy .07 .12 .14 t
basis of the overall similarity of the three Iron .02 .03 .03

Phosphorus -.001 -.01 -.10 i+

approaches, additional analyses used Retinol -.004 .01 -.01 :it
simple correlations. Calcium -.02 -.02 -.04 ::i

The correlations for macronutrients Niacin -.02 -.02 -.17 i_

(Table 2)show that total fat and fat Thiamin -.04 -.05 -.06 _
constituents (olcic acid, saturated fat, Riboflavin -.04 -.05 -.11 iPotassium - .06 - .08 -. 14
linoleic acid, and cholesterol)were most VitamtnA -.08 -.08 -.07 !_
highly positively correlated with percent- Carotene -. 15 -. 14 -. 13 !l
age of kilocalories from fat (r's ranging Carbohydrate -.19 -.23 -.62 il
from -.29 to .42). Protein (r = .13) and Fiber -.22 -,22 -.24 _:i1
carbohydrate (r -- -.19) had low correla- Folate -.24 -.26 -.35 !_
tions,with protein increasingand carbo- VitaminC -.32 -.30 -.32 !,_
hydrate decreasing with increased per- Carbohydrate,%kcal -.73 -.70 -.60 "
ccntage of kilocalories from fat. The i !1:_
percentages of kilocalories from fat and .Pearson correlation of percentage of kilocalodea from fat with absolute intake. : ::!

bPearsoncorrelationofpercentageofkilocaloriesfromfatwithage-andsex-speclficpercentileof : :i!from carbohydrate were strongly nega- intake.
tively correlated (r = -.73), compared =Correlation of grams of fat with absolute intake (controlling for age, sex, and kllocalorles), i,.'ii

with only a slight positive correlation for _::t

percentage of kilocalories from protein :_
(r= .08). Energy intake had a low _:i_

positive correlation (r = .07) with per- descending order by ratio. The similar for vitamin C, with intake in the fourth _:ifcentage of kilocalories from fat. order of the nutrients in Table 2 (by quartile about 60% of that in the first.
Of the mieronutrients, vitamin C correlation coefficient) and Table 3 (by Intakes of dietary fiber, folate, and i_i"

had the largest negative correlation with ratio) suggests relative consistency in carotene among- those in the highest ,i_
percentage of kilocalories from fat their associations with percentage of quartile were all about three fourths of

(r = -.32). Folate, dietary fiber, and kilocalories from fat. Energy intake was those in the lowest. In contrast, intakes flitcarotene also had negative correlations 14% greater for individuals in the of sodium and vitamin E were higher in

(r's of approximately -0.2), and vitamin highest compared with the lowest quar- the fourth quartile than in the first (1.24 _.i!/
E and sodium had positive correlations tile. For fat and its constituents, the and 1.33 times as great, respectively). ::_,'!

of similar magnitude. Correlations were differences were more dramatic, with Other nutrients varied little by quartile. : ii
less than -+.10 for all other nutrients, intakes of elsie acid, saturated fat, Whileabsoluteintakeofnutrientsvaried :i:i/+
Simple correlations with percentage of linoleic acid, and total fat almost twice as by age and Sex (data not shown), the ::i/

_:;li_i_::_i:kilocalories from fat for all nutrients in great, and cholesterol two thirds as great overall pattern of nutrient intake by :_

Table 2 were also determined by sex, in the fourth as in the first quartile, percentage of kilOealories from fat dif-

:t

iii four age groups, three race groups, three Similar to energy, intakeof protein was fcred little when ratios were compared
education groups, and four income 17% greater in the fourth than the first (the largest ratio range [1.17 to 2.03]
groups to investigate differences from quartile. Intake of total carbohydrate in involved saturated fat). Examination of
the total population correlations. Of the the fourth quartile was about one quar- comparable ratios by edueation_ income,
400 possible correlations, only 7 (2%) ter of that in the first, while percentage and race showed that of the 250 ratios

varied by ±.10 from the population intake of kilocaiories from carbohydrate calculated, 2 differed by more than -"2.20 i: iicorrelation, and no consistent patterns was three quarters Ofthat in the first, from the population ratio, i
emerged. Results for micronutrients and fiber Table 4 provides correlations be- : _

Table 3 shows the absolute median showed a trend for intakes of vitamin C, tween intake of food groups (number of : ::_i'
intake of nutrients by percentage of dietary fiber, folate, and carotene, all of servings per week) and percentage of
kilocalories from fat quartile and the which are found primarily in fruits and kilocalories from fat. Results for all il _"
ratio of medians in quartile 4 to medians vegetables, to be lowest in the highest three methods were essentially the same,
in quartile 1. Nutrients are listed in quartile. The gradient was most striking with the exception of alcoholic bayer-
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with the strongest correlation Coefl_- :!ii!i!iii{iii!
TABLE3---MedianNutrientIntake,by Percentageof KIIocatorllmfromFat cients in Table 4 also tended to show the ii!ii{iiiill

Quartile: National Health Intlcvlew Survey, 1987 greatest differences in absolute intake iiiiiiiiii iiiiiiii:::
: =::::5:: :::::::::::

..... ::;:::::::::

across quartiles. Salty snacks and pea- :_i_i_i_::_:::::::::::

Quartile%" nuts had the highest ratios. Absolute i :ililili.ii!iiiil

Nutrient 1 2 3 4 Ratiob servings of table fats were almost twice ..........:::i_i!ii::::i::_>i::_:_:::_:
as great among individuals in the highest : ::_i::i::ii::ii!;::::

Oleicacid,g 15.9 21.9 26.0 29.7 1.87 than in the lowestquartile. Those in the :::i:i!:i{iiii!!:ii:!:

Saturatedfat,g 18.5 23.0 28.9 30.6 1.85 highest quartile reported eating meat i:!:_:::'::!!i!!:Unoleicacid,g 8.0 11.0 13.1 14.9 1.86 ("all meat" group) more than 10 times .......i!!i!_:::
Fat,g 44.5 61.1 71.4 82.1 1.84 per week, as compared with about 6 ::i:::i:! iiii::::.... :::::

Cholesterol,mg 200 257 302 331 1.66 times per week for those in the first i!!ii:i::

Fat,%kca 30.1 36.5 40.9 46.3 1.54 quartile. Results for red and processed i:ii_(!::VitaminE, alphatocopherol 4.9 5.7 6.2 6.5 1.33

equivalents meat were consistentwith this finding,
Sodium,rag 1948 2204 2360 2414 1.24 showing intakes 1.7 and 3.2 times as
Protein,g 54.2 61.0 63.7 63.4 1.17 great in the fourth than in the first

EnerQy,k_ 1381 1509 1571 1575 1.14 quartile,respectively.Servingsof fish iiii:

Protein,%kcal 15.6 16.1 16.2 16.2 1.04 and chicken in the fourth quartile,Phosphorus,mg 1008 1061 1071 1021 1.01 however,were 80% of thosein the first.Iron,mg 9.4 9.9 10.1 9.5 1.01
Thiamin,mg 1.0 1.0 1.0 1.0 1.00 Intake of whole milk and cheesewas 2.5
Retinol,mg 595 632 627 583 0.98 timeshigher in the upper quartile, while
Niacin,mg 14.2 14.6 14.9 13.9 0.98 low-fat milk intake declinedto a median :
Calcium,mg 680 705 709 655 0.96 of zero from the first to the fourth
Riboflavin,mg 1.5 1.6 1.6 1.4 0.93 quartile. Intake of starches, nonfried
Potassium,rag 2231 2234 2233 2067 0.93 potatoes, and all breads showed noVitaminA, retino!equivalents 1098 1074 1048 950 0.87

major differences acrossquartilcs, but
Carbohydrate,g 172 168 162 141 0.82 intake of fried potatoeswas two times asDietaryfiber,g 10.4 9.6 9.0 7.9 0.76
Folate,_g 262 239 224 194 0.74 great in the fourth than in the first
Carotene,_.g 2494 2232 2108 1848 0.74 quartile. Intake of both ready-to-cat
Carbohydrate,%kcal 51.0 45.4 41.7 36.3 0.71 cereal and high-fiber bread/cereal was
VitaminC, mg 134 114 100 80 0.59 about half as great in the fourth as in the

"Quartilecutpolntswere33.9"/,,38.8%,and43.3%. first quartile. Intakes of fruits and
bRaUoofquartile4toquartile1. vegetablescombined,vegetablesexclud-

ing potatoes, and fruits alone were all ii
lower among those in the highest quar-
tile. For citrus fruits (primarily oranges)

ages, and simple correlations were used tively correlated with percentage of and for fruits and juice, the differences ::
in further analyses. Servings of table fats kilocalories from fat; the fruit and juice in intake between those in the lowest

and "all meats" represented the food group and the citrus fruit group showed and highest quartiles were twofold to ill
group most highly positively correlated the strongest negative correlations. Alco- threefold. Alcoholic beverage intake in :i_
with percentage of kilocalories from fat holic beverages were inversely corre- the highest quartile was one eighth that _:
(approximately .35). The "all meat" lated with percentage of kilocalories in the lowest quartile, i!iiii
subgroups (processed meats and red from fat (r = -.29). However, the par- Median intake of food groups and _::_
meat) had positive correlations, while tial correlation between alcoholic bever- the ratio of quartile 4 to quartile 1 were

fish and chicken were essentially uncor- ages and grams of fat (controlling for also determined by race, education, and a
related. Eggs, cheese, and whole milk age, sex, and kiloca!ories) was -.50. As income categories (results available on
were also positively correlated (r ---.21) in the case of nutrients, simple correla- request). For salty snacks, peanuts, and

with percentage of kiloealories from fat, tions were computed for percentage of low-fat milk, meaningful ratios could not : :
while low-fat milk was negatively corre- kilocalories from fat with all food groups be calculated as a result of zero median
lated (r = -.19). The "all breads" food by age, sex, race, education, and income intake in quartile 1 or quartile 4. For all q

group and starches, representing good subgroups. Of the 432 possible correla- meat, all bread, all vegetables, garden _ ....

sources of complex carbohydrates, tions for all food groups by each demo- vegetables, fruits and vegetables, and _
showed essentially no correlation to graphic factor, only 3 were more than citrus fruits, there were no ratio differ-
percentage of kilocalories from fat. _.10 from the total population simple ences greater than ---.20 from the"total ¢
Fried potatoes alone did, however, show correlation, population ratio presented in Table 5. !!_i z:
a low positive correlation (r = .14). Table 5 shows the median number For the other 18 food groups, 42 of a :_ :
High-fiber bread/cereal and ready-to- of servings per week of food groups possible 180 ratios varied from the total ::ii::
eat cereals showed low negative correla- within each quartile, as well as the ratio population ratio by greater than -+.20, _iiiiil::i

i[ilili',!tions (r < .20). Without exception, fruits of seivings per week in the fourth to first and 22 were greater than ±.50. How- ;ii,::i::!i!::
and vegetables (not including potatoes), quartile in descendingorder. In compari- ever, no particular demographic sub- ::::::li::!i:::

when divided into subgroups, were nega- were generally greater. Food groups of difference from the total population.
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"earalcoholconsumerstendedto,, . l

_:_:__':_:_:_:_::_ be categorized as having a low percent- TABLE4---CorreletlormBetweenFatandFoodGroup Intake (Servingsper
ageof kiloealories from fat in their diets. Week):NationalHesllh:lrfl_rvlewSurvey,1987

i : The heaviest drinkers (primarily 18- to
34-year-old men) were easily catego- Simple Percentile Partial
rized into what appeared to be the FoodGroup Correlation" Correlationb Correlationc

healthiestdiet. However,when weeithereliminated those consumingmore than Tablefats .37 .38 .37

II 20 alcoholic drinks per week from the AllProcessedmeatsmeat .3631 .35.41 .37.39analysesor removedall kilocaloriesfrom Sa_ snacks .24 .27 .25

:_i__ alcoholic beverages, establishing new Redmeat .22 .26 .23

quartile cutpoints for percentage of Wholemilkandcheese .21 .27 .21
kilocaloriesfrom fat, our overall results Eggs .21 .23 .19
regardingeither correlationsor absolute Desserts .17 .20 .18
intake of nutrients or food groups did Fded potatoes .14 .22 .13

ii not change. Therefore, no exclusions NonfrledPeanutspotatoes .05'13 .07'14 .05"13were made on the basis of alcohol DaWproducts .03 .04 .02
_iiii, consumption, allowing for the reality of Allbroad -.002 .04 -.05

alcoholintake in the US diet. Stewandsoup -.03 .002 -.02

iii! Stamhes -.03 - .01 -.06

Fishandchicken -.05 -.06 -.05
D_cl_$ioll Salads -.10 -.09 - .08

Allvegetables - .11 -.09 -.10
iiilii We haveshown,in nationallyrepre- Softdrinks -.12 -.03 -.20

sentative data, that the percentage of High-fiberbread/oereal -.15 -.14 -.11
kilocalories from fat in the diet is Gardanvegetables -.17 -,15 -.14

consistentlycorrelated with specificnu- Low-fatmilk -.19 -,20 -,17
trients and food groups acrossdcmo- Ready-to-eatoereal -.19 -.16 -.16
graphic variables of age, sex, race, Fruitsandvegetables -.27 -.25 -.25Citrusfruit -.29 -.26 -.27
education,and income, and we found a Fruitandjuice -.29 -.27 -.26
consistentpattern in the relative change Alcoholicbeverages -.29 -.22 -.50
in nutrient and food group intake across
quartiles by demographic subgroups. .Pearson cor_ation of percentage of kllocalodes from fat with absolute Intake.

Some of our findings are surprising, bPeamoncorrelationofpementageofkllocalodesfromfatwithage-andsex-specificpercentileofintake.
while others arenot. Given that percent- =Correlationofgramsoffatwithabsoluteintake(controllingforage,sex,andkiiocalories).
age of kilocalories from fat is different
from absolute fat intake, it does not
necessarily follow that all foods with
substantial fat content will necessarily ment, partly because protein and fat and fish/chicken are both considered
highly correlate with percentage of kilo- occur together in many foods, medium- to low-fat sources of animal
calories from fat. The strength of the It is surprising that intakes of protein, depending on cut and prepara-
correlation depends on amount con- nonfried potatoes, starches, and breads tion factors. However, in our data, eggs
sumed and on fat and caloric content. As changed little with quartiles of percent- were positively correlated with high-fat
expected,highpositivecorrelationswere age of kilocalories from fat since these diets,while fish/chicken (fried varieties
found between percentage of kiloca]o- are foods that Americans are encour- included) were not. These data suggest
ries from fat and both fat constituents aged to consume for purposes of achier- that eggs are associated with other i
and high-fat food groups. The negative ing a low-fat diet. In part, this is because high-fat eating practices, while fish/ !:
correlations with vitamin C, relate, fiber, of the fats frequently added to these chicken consumption characterizes indi-

carbohydrate, and carotene and aSsoci- foods (reflected in the NHANES II viduals who are not consuming a high-fatated food groups, however, were less databaseused here) that increasetheir diet. I
_iii::':::i::::expected.Fruits,vcgetables,low-fatmilk, percentage of kilocalories from fat. Ouranalysisfocusedon therelation-
::iiii:il and ready-to-eat cereal appear to con- Furthermore, the stability of these ship of dietary patterns with fat adjusted

tribute to a diet low in percentage of starchy food groups across quartiles for calories, not with absolute fat intake.
kil_alorics from fat because they are suggests that they are staples at all levels Because several different techntques are

:i}ii!::il_. rich in carbohydrates and substitute of fat intake. Total dairy product intake now in use to adjust fat for calories, = we

carbohydrate kilocalories for fat kilocalo- varied little by fat quartile. However, used three methods to estimate correla- i
ries and also because they may be part of when the dairy product category is tion coefficients with nutrients and food :i

_:: a dietary pattern that includes fish and divided into low-fat milk and whole milk groups. All three methods provided :::i
chicken and limits red meats, processed and cheese, there is an obvious split in similar results.
meats, table fats, and eggs. It appears the data indicating that individuals gen- Few studies have evaluated data

that as indJvidualsdecrease their percent- erallyconsumc foods in one group or the regarding nutrient and food group in- :!i
age of kilocalories from fat, they substi- other. It is clear that low-fat dairy take on large representative samples as ::.::
tute primarily carbohydrate- rather than products can fit easily into a diet low in it relates to percentage of kilocalories
protein-rich foods for energy replace- percentage ofkilocalories from fat. Eggs from fat. Two small studies, however,

.... i:i
March1994,Vol. 84,No. 3 AmericanJournalof PublicHealth 363 :i _ii::

.... i!:i!ili:'_



5ubaretal.

calories from fat and either nutrient or

TABLE5_Medlan Numberof Sewings perWeekof Foods,byPercentageof food group intake are striking in their
KIIocalorkmfrom FatQuarlilee:NationalHealthl_iew Survey,1087 similarity. Results between the two :

studies regarding median intake of nutri-
Quartile %a ants and food groups by percentage of

kilocalories from fat quartile show that,
Food 1 2 3 4 Rati°n in general, more marked differences

appear in our data moving across quar-
Saltysnacks 0.2 0.9 1.0 1.0 5.00 tiles. However, the direction andrelativePeanuts 0.2 0.5 0.5 0.7 3.50
Processedmeats 1.4 2.5 3.5 4.5 3.21 strength of the change for all food
Wholemilkandcheese 2.0 3.0 4.0 5.0 2.50 groups and nearly all nutrients are the
Desserts 2.0 3.2 4.0 4.0 2.00 samein both studies. The overall similari-

Eggs 1.0 1.0 2.0 2.0 2.00 ties in the results from these two large,
Friedpotatoes 0.5 1.0 1.0 1.0 2.00

nationally basedstudiesprovideconvinc-
Softdrinks 0.5 1.2 2.0 1.0 2.00 ing evidence that certain dietary pat-Tablefats 7.0 8.0 9.0 12.0 1.71
Redmeat 2.3 3.2 3.7 3.9 1.70 terns are consistentlyassociatedwith a
Allmeat 6.2 7.9 9.3 10.4 1.68 lowpercentageof kilocalories from fat in
Allbreads 7.0 7.2 7.2 7.2 1.03 theAmerican diet.

Dairyproducts 7.0 7.0 7.0 7.0 1.00 One of our initial purposes in
Starches 5.9 6.1 6.5 5.9 1.00 conducting this research was to deter-
Nontrledpotatoes 2.0 2.0 2.0 2.0 1.00 mine differences in correlations and

Allvegetables 13.9 13.0 12.9 12.2 0.88 dietary patterns associatedwith percent-Soupandstew 0.7 0.7 0.7 0.6 0.86
Fishandchicken 2.0 1.9 1.9 1.6 0.80 age of kilocalories from fat by demo-
Salads 6.0 5.1 5.0 4.5 0.75 graphic factors such as age, sex, race,
Gardenvegetables 6.2 5.5 5.0 4.5 0.73 education, and income. Surprisingly,we
Fruitsandvegetables 19.8 16.5 14.7 12.5 0.63 found few differences. While absolute

High-fiberbread/cereal 4.0 3.0 2.5 2.0 0.50 intake of nutrients and foodsdid vary by
Fruitsandjuice 9.2 7.7 6.7 4.4 0.48 demographics, relative intake, as ex-Ready-to-eatcereal 3•2 3.0 2.2 1.3 0.41
Citrusfruits 6.7 4.0 3.0 2.0 0.30 pressed by our ratios in Tables 3 and 5,
Alcohollcbeverages 1.7 0.9 0.5 0.2 0.12 varied little by age and sex. Although
Low.fatmilk 1.0 0.5 0.0 0.0 0.00 nutritionists can conceiveof many food

group intake patterns low or high in
"Quartileoutpointswere33.9%,38.8%,and43.3%. percentage of kilocalories from fat,
bRalioofquadile4toquartile1. perhaps few distinct patterns actually

exist. A possible reason for the few
subgroup differences found here is that

have investigated changes in total diet as intake, that individuals with low-fat our short list of food items did not allow
a result of dietary interventions designed (30% kilocalories from fat) compared variability in dietary patterns to emerge.
to reduce fat intake. 7,sThese interven- with high-fat diets (46% kilocalories In our data, percentage of kilocalo-
tion studies measured somewhat differ- from fat) consume moderately less pro- ries from fat was substantially lower in
ent effects, since the participants were rein (17%) and energy (14%) but more Hispanics. Our questionnaire, however,
volunteers motivated by being at high carbohydrate (22%). In these studies, as has not been compared with dietary
risk for breast cancer and were given in ours, absolute intakes of vitamins A records or recalls in this subgroup. In
detailed instruction in decreasing fat to and C7,s and folate s were higher in the fact, many foods typical for Hispanic
15% to 20% of kilocalories while main- low-fat diets, while calcium, thiamin, subgroups are not included on the
raining an adequate overall diet. Further- riboflavin, and niacin were not greatly questionnaire because such foods do not
more, individuals in our lowest quartile affected• With respect to food groups, greatly contribute to total nutrient in-
had a median intake of 30% of kilocalo- our data show dietary patterns similar to take in the US population• In addition,
ries from fat, a value much higher than these studies; subjects with lower rela- reported intake of nearly all 59 food
the mean of approximately 22% achieved rive to higher fat diets reported consis- items was higher among Hispanics than ii::_ii:::::::
in the studies just mentioned3 ,s Al- tently higher intakes of fruits 7,s and among Blacks and Whites(L. C. Harlan, _ii_i_::::

though 4-day food records were used to vegetables, s and lower intakes of red written communication, January 1993). iliiiiiiii
measure dietary intake in these studies, and/or processed meat, 7,s table fats, 7,s These considerations, alongwith the smaller

rather than the food frequency question- desserts, 7,8and salty snacks. 8 overall numbers of Hispanics, mak.¢ the _:_:_:_:_,
naire approach used here, we neverthe- Ursin et a123 conducted similar data for this important subgroup less _::::::::• • :_:_!!_!!_i!iii

less found similar dietary patterns associ- analyses of 10 306 adults using a more trustworthy than those for other racial/

atedwithalowpereentageofkilocalories extensive 93-item food frequency ques- ethnic groups, and further research is
from fat. Absolute mean intake of tionnaire administered at the 1982 needed. :::::_i::ii_:_:
carbohydrate and protein in the low-fat through 1984 follow-up of the NHANES Our data show that Americans, on

diets declined very little (10% or less)in I cohort. Although this questionnaire average, continue to consume a diet !_!
both of these studies, while total kilocalo- and the one used in the present study are considered to be too high in fat (mean of

iii

rie intake declined by about 25%. Our different in length, the results for simple 38.8% of kiloealories). Only in the :
results show, on the basis of median correlations between percentage of kilo- lowest quartile did median values for

percentage of kilocalories from fat ap- ......
i _i_ii::ii
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:: preach the recommended level of 30% chronic disease associations. Many heavy Adults. Dallas, Tex: American Heart
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lowest relative to the highest quartile fat and percentage of kilocalories from 5. The SurgeonGeneral'sReporton Nutritionand Health. Washington,DC: US Dept of
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consistent with dietary guidelines both dietary group, possibly obscuring impor- Health Service; 1988.DHHS publication
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peared to be consumed in similar quanti- kilocalories from fat. women. J Am Diet Assoc. 1990;90:802-

809.
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